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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a 
charging/discharging characteristic in a nonaqueous 
electrolyte secondary battery using metal compound which 
can store/release lithium ion for positive electrode active 
material in a positive electrode and also provide an excellent 
charging/discharging cycle characteristic. 
SOLUTION: In a nonaqueous electrolyte secondary battery 
which has a positive electrode 1 using metal compound 
which can store/release lithium ion for positive electrode 
active material and a negative electrode 2 using lithium as 
active material and nonaqueous electrolyte, 
LiaC0bMncMdNi1-(b+c+d)02 (wherein, M is at least one 
kind of element selected from a group of Y, B. Al. Si, Ti. Fe, 
V. Cr, Cu Zn, Ga, Ge, Rb. Rh. Pd and W and a-d satisfy 
condition of 0<a<1.2, 0<b<0.5, 0<c<0.4. 0<d<0.4, 
0<b+c+d<0.5) is used as the metal compound in the positive 
electrode. 
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2^;l^*ii(;ii^to;tllM0iJ2 1 . 2 7, 2 8. 3 1 
U^'^AUffeti, N i tM^-r-SMn-^A 1 0[)ft*«0. 
2^:;Hi^±{3;a:-p;t*iS^J2 2~2 6, 2 9. 3 0CDS- 

[0 0 4 2] ^ft. ttmm2 1. 2 2<Djz^tZ. N i OD 
— gSS-CotMn ^ gES: A 1 T 

t), N i <i:B^-r-5Mn-?>A 1 COfi;5J0. 4^:>;Uii# 



[0 0 4 3] (ttmm 2 6-^3 6) Ztl^(Dltmm 2 6 

~3 6Hi5(,^Tfe. lE^^fP^-r^tCfeAcO, ±I2«|| 
M0ai~6St>'lt«<«?iJl~7c73«^i:|pl+SfC. L i OH 
iNi (OH) 2 tCo (OH) 2 <!:Mn2 O3 iA 1 
(OH) 3 t^fflt^^ Li : N i : Co : Mn : A 1 t 
7)iTte<D« 5 J; p ;^£^;Htt^/j:^<J; ^ ^tl 
iJ^^tt. ±fe(D||i^^J 1-6 B:aJJtg««sj 1 ~ 7 ig^tlSI 

[0 0 4 4] ^-LT, z.ti^(D^^j^'yAm.mz-D\,^x 
ro9 o%^TiHis*-z?©if'ri';ns:^*ie), ^oig^$r 

[0 0 4 5] 
[«5] 
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(8) 
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14 









L i 


N 1 


C o 


Mn 


A 1 


(O) 




1.000 


0. 500 


0. 500 


V. \J\J\3 


u. uuu 


1 9 


\}cmm 


1. 000 


0. 500 


0.050 


0.400 


0.050 


2 5 


^mm 


1.000 


0. 500 


0. 050 


0.050 


0.400 


3 7 




1.000 


0. 500 


0.250 


0.000 


0. 250 


3 8 




1. 000 


0. 500 


0. 250 


0. 250 


0.000 


2 9 




1. 000 


0. 500 


0.000 


0.250 


0.250 


2 7 


)kmm 


1. 000 


0. 500 


0.400 


0.050 


0. 050 


2 9 


)icmm 


1. 000 


0. 500 


0.200 


0.200 


0.100 


2 7 


vdmm 


1.000 


0. 500 


0. 100 


0. 200 


0. 200 


3 1 




1. 000 


0. 500 


0.200 


0.100 


0.200 


3 5 




1.000 


0. 500 


0, 167 


0.167 


0.166 


3 2 



CO 0 4 6] dCD^*, C:tie.cDtt;fe«aj2 6~3 6 W# 

7, 2 8. 3 2~3 6<D&iJ^'yAmi&<Djzo\Z, Ni 
©N i O— ffl5^Co<i:Mn<hTSifeL, ^>E>\Z^<D—m 

s-A 1 ■z-m^^ii:tiiEmm^m^mmLrzh(Dx-^-ox 

fe, N i €rS^t"-2>C o, Mn. A 1 (D^ftSTi^ 0 . 5 

[0 0 4 7] (SIM{«J 3 2 ~ 4 6 ^^O^it^^SJ 3 7 ~ 4 
4) ^n^OHSfifiSJS 2~4 eSD^it^^SJS 7~4 4H 

ejsi.v^it^mi-TCDm^tmmiz. LiOH^Ni 

(OH) 2 iCo (OH) 2 <hMn2 O3 i^-ffll^-S — 

A I (OH) 3 Tfea)« 6 td^r^t;^ 

ib/c^^}::. Li :Ni :Co:Mn: Mf)^^)lltT 
1:0. 95:0. 04:0. 005:0. 005 iZtj. 
^Jzo\ZL. ttl&,n-\t. ±ie(DllM^J 1 ~ 6 SlXJtit 

mi--7(r>^-^tmm\zl:yT, 3-f >j^(c;^o;tS-U^ 
[0 0 4 8] -eLT, c:ne.co§ij5^'>Am?i6troi/iT 

«9 0%€rTlHlSST'©-y--1'i7;U^S:^je). ^(D^mt: 
TIBCDS 6 (C^tJ-a-T^L;t. 
[0 0 4 9] 
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^JS^tJS 2 


F e (OH) 8 


14 5 


ll£&^J3 3 


V, O5 


12 4 




Y, O3 


15 5 




CrOs 


13 4 


^IJS^'ilS 6 


Ga2 O3 


13 6 




GeOa 


119 


mmms s 


B, O3 


147 


lysws 9 


S i 0 • XH2 0 


12 9 


$^^J4 0 


T i (OH) 4 


15 7 


^«g4 1 


Cu (OH) 2 


14 2 


mmm4 2 


ZnO • H, 0 


144 


mm^}4 3 


RbOH 


12 9 


iy&^J4 4 


Rh2 Oa 


14 2 


^^994 5 


PdO - H, 0 


13 5 


mmm4 6 


WO2 


13 0 


tt<mi3 7 


S C2 Oa 


1 5 


ttmiB 8 


Cd (OH) 2 


1 3 


ttm}3 9 


S r (OH) 2 


2 2 


it^m4 0 


Z r O2 


1 5 


it«£«SJ4 1 


M0O2 


1 1 


it|ji[^4 2 


Nba Os 


2 1 


itmi4 3 


Sn (OH) 2 


1 5 


JtlilE^4 4 


Ag2 0 


1 3 



50 



[0 0 5 0] Z<Dl^§k, N i *-&#-r^'J^'5'A-:i'> 

tTS^L, ^ ?,{I^-<DN i CD— gg^ F e, V, Y, C 
r, Ga, Ge, B. Si, Ti. Cu. Zn. Rb. 
Rh. Pd. W*^6.;a:■5»*^e.il«?^nS7^lSTS 
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(9) 
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7-4 4©S->J^>:7A«ffi{lit-CT. ^tkmH-^ if 

[0 0 5 1 ] mmM4 7, 4 8) ::n^(Dmmm4: 
7. 4 8f3Ut,^Tfi. mm^i^^-r^iz&tzo. ±fsw 
^ffl^sj 1 ~ 6 Rz/itmm 1 ~ 7 (Dm^tmmiz. l i o 

H<tNl (OH) 2 tCo (OH) 2 tMn2 O3 
ffl<.^-5-;^. A 1 (OH) 3 <Di^t:>DlZ. Y2 O3 iC 
r O3 <hS:fflt,J, Li : N i : C o : Mn : Y : C r 



±ta(D*j|g^ji~6st/^itfee0iji~7(73«^tig 

CO 0 5 3] 
CS7) 







f^9m 

(0) 


L i 


N i 


Co 


Mn 


Y 


C r 




1. 000 
1.000 


0. 950 
0.950 


0. 040 
0.040 


0. 005 
0.005 


0.003 
0. 002 


0.002 
0.003 


14 2 
13 0 



[0 0 5 4] ;iCDSSm> N i $r'a-*-r^U^'>A---y 
-ir^l/^^iEfbtlfCiJtriT. -^-WN i ®— gCi&C o tMn 
trmmU, $e>fc:-?-<D-gBSrYi:C r t0 2-p(D5c* 

sEmm^m^fimi^tz^mm4 7 , 4 8(o#u5^C7Am 

[0 0 5 5 ] ^tlibo:>mmm4 7 , 4 8fC;feliT 

tt, iMi Uf"'?A---y^r;U^S-g-®?ft;tl(Ci5 
I^^T. -^WN i (75— gP^^CoiMni-CMj^L, 
^•ro-BPi£:Yi:C r t(0 2^<D7cmX'SmtSitftm^^ 
Ltztznx-^^f)^. ±|g<DY, B, A 1 , Si, T i , 
Fe, V, Cr, Cu, Zn. Ga, Ge, Rb. R 
h, Pd. W<7)'t>75^iifficD2iJ^±(D7c*^a*?LTg^ 

[0 0 5 6 ] $fc. ±tB<7)=&||SS^J(cfe(.iTtt, 
mzti.r>fz^} AmT^(Dm^mVrzf)^. Z.(DmM\Zii 

Pinm^mm<^m^<Dmmzm^-r^:iiii}ix 

[0 0 5 7] N i $-#:tf -5'J5">5A-n.;/y 

-'l'^S-&^ft:#l(3i5(,iT, -^-WN i <D— fflS^CotMni 
TMML. $e.{C-^(75-@15^F e, V, Y, Cr, G 
a, Ge, B. Si, Ti, Cu, Zn. Rb. Rh. 
Pd. W*»e,;a:SI¥*^5ilJ?3n-57C^T'gil$-&-5il 
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40 



■ $n-r. ^^tti. ffii^Jt, ^^Jt. j^^it, mm ■ 

[0 0 5 8] 

immcomm] &L±mm\^rz^o\z. z<D%m^zis^f^ 

$^7Km.mm—Anmzio\.-^xit. ^(Dmrnizinf^^m 

m^t<^{Zi5f,f^N i (D—^A^C o iMn if M^^tl, 
MtCC<DN i W— gg*tY, B, Al. Si. Ti, F 
e, V, Cr, Cu. Zn, Ga, Ge, Rb, Rh, 

Pd, wA^>imn^ti^'j>t£< iih—m<D7imx'mm^ 

tlT, L ia C05 MncMd N i i-(b+c+d) ©2 
Stl. M*«Y, B. A 1 , Si. T i , F e. V, C 

r, Cu, Zn, Ga, Ge. Rb, Rh, Pd, W*^ 

d*«0<a<l. 2, 0<b<0. 5, 0<c<0. 
4. 0<d<0. 4, 0<b + c+d<0. 5«)^#S> 

mfzTho:)^m^^^j:3\zvrzrzsf>. s^tt7)«s<-^ 

j^i:<, ^tkmn--^ i7)\^^mzmtift4^7i<.mmM-Amm. 

^^^<hn^^v\zr£-orzc 

[m 1 ] ^(omB^cD^mmRifitmi^KD^'j Amm 
<np^^m7t^^Lfz^mmmmx$>^o 

1 lEm 

2 ft® 
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